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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a plasma etching 
method by which a highly accurate etching shape can be 
attained by preventing stripping of an oxide film and an 
organic film at the interface. 

SOLUTION: A mask pattern of an oxide film, e.g. SOG, is 
formed on an organic film. Using a patterned SOG film as 
a mask, any one of gas selected from a group of 
ammonia (NH3) gas, nitrogen dioxide (N02) gas, 
hydrogen cyanide (HON) gas, methane (CH4) gas, 
ethylene (C2H4) gas, methanol gas and ethanol gas is 
introduced and etching is performed by plasma of 
mixture gas with oxygen gas. When such a gas plasma is 
employed, bubbling phenomenon due to recombination of 
nitrogen molecule at the interface of the oxide film and 
the organic film is prevented and a mask pattern of the 
oxide film can be transferred accurately to the organic 
film. 
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[Mil] WtBi^i©!HiiWDIIi*l!S±t. 

mm. <fc < x 9 ^ > i/mx&mLT sctotts^x 
t>*-t <nh,) rmtsak (no 2 ) # 

X. i'TXfc** (HCN) (CH 4 ) t) 

X, x?U> (C 3 H« ) y Sry-A/tfX. x£ 

£«:£•), K^tKiWtaiSiOfllH-CSSS^OIIilS^ 
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sac ^22 

> ^23 
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1 

NXy (yS2. y3R%»<) i<>T>iW! 

t^=&irfa^^ 5? - >«cj& rsni-r s ^ f- 

T>*-T (NH,) rflMfcfc* (NO, ) iJ 

X. ->TWbKf (HCN) (CH* ) *' 

X, x?U> (C, H» ) 27*. i£ 

^x-raWKJ:*). fjsetfx^rSttfbS-tt-c. jtgsdW 
*£tftf*W©* ? > d^fj*. 20 

fc^iifeK. mmrtz-zmAL, mmx^v-v ? 
i $ few 2 icietsox ^ > y^s. 

4^S4i-r-5lf^3a2*ft:{J3KiaigCDXy^>^ 30 

[«*I6] flNBBMblt»> SOG (i«>'J3> 
OKbJB) r**Ci*««<!: , r*M3|012*Wi3(cE 

4^*, MfBV I AtfwWgJSR*^^*, «fiBW#)R 40 

4, r>*^r (NH,) rsMtsas (no 2 ) 

^T>fb** (HCN) tfX, ^f^> (CH* ) 
x^U> (Ca H* ) jt*s—)l,jfx s x 

mriB^Hu^x h*, 7>*r-7 (NH,) — K so 
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fbffiR (N0 2 ) UX. ^7>ft*f (HCN) 

y$>.(CH 4 ) x^u> (c 2 H* ) y 
!R § ti & i> m &i <o £ ^ x ^ fficmtc j: o sts* t 
frffivx^^^->«:yS-or, MfeKftK^flnxur h 

■T Sift*® 7 CCfB»CD*»fl^K<Z>«iiS^ffi. 

cawoi 9 ] «re««M». tt«9i»Rllr * 6 c <t 

T>*^7 (NH,) lUtiS (NO z ) # 

X, 5/7 Wb** (HCN) (CH* ) iJ 

^ jl^uis (C 2 H 4 ) ^*y-,fl/;tf*; x£ 

So 

[0 0 0 1 ] 

^^Xvr*DXr^fcdbOx^^>^ffi*Jj:a f . CCD 
£ 0 

[0 0 0 2] 

[0 0 0 3 ] T»K:WRiRttOW«BI*JE 

cc * 4 a** a & s t^nx H4 »pxr ^> «t><D v 



3 

[0004] tbi^x vomxiwmR i e 

^B, iJBU-^ h/cpiau^X h/TBU^ h<£>= 
B. a«a««:3p«<brSiifc«:a«36»6©JSW*ifi 

X^CDfSfJ^r^^Or, SOG (Spin On Grass : 
[0 00 5] 

a«B. S*£f«©ffl^#x:/5Xv«:J:or 

J:9**i«<fcT«<tcl>. C<D/c#>, f«x^>^ 
SOGi«Jiltb$^il^W 

[0006] H9{C7n-rfie*©sW5c*5i»r, s*?^ 
X^fcJ:ax**:/5f*fTtc5»^ 7 7X7*-c, H 
^SSBIItCCcfc-prfiSR^ (N,) Ote^jWRtirSE 
SRIR^ (N) Wtt-r&. SOG«OlS»«ji«» , T?* 

r i Emmvimx^ <a> cc^-r^ 

(N) ft£*J. gJ^CSOG«*aa-rS. 
[0 0 0 7 ] R I EWVM <fc£*.«6 0#«±) CC 
i9 (b) ic^Tcfc^CC, SOGlW^> 

ft«/Ml^Baas*4#. a*^©cfc^&^:#&» 
*Ba»S*K:<t>- C<Dtc£>, 7 4J\s&V>{f%im& 

«©||LHrW»^HJBtiBCO. ^JSI^ (N.) 
/£lT£ 0 Sf^OfcfflWmt. »*fbUfcSOG*ffifll 

[0008] s oGtpommft+oftmz, y << v 

>^«»«:j:0^aBK:±»u, oi»Ktt, 09 (c) cc 
^T<J:*>tt. ffiSi4<D§il S OGiraWIM 

[0 0 0 9 ] N 2 *$tf ^ fctg^ A 

£T£^JfT- (N) ©s*S^cd/c«?>. SOG©MB# 

Br F*7(DM«CC*9, £%6**flBfe-r*itt 
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[0010] 

*jwobwb, ±asu 

SOG*>fi«><t"r4BKfc*v^^©iHJ(i* 

10 £o 

[0 0 12] c©J:^ftBW*aja-r4fc8{>«:. ##felB 

B*S^4R±*r^< , NXy (y^2, XB??JR*I* 
<) tt*#**fcB^T>fb!k* (HCN) 

^>««{t*3R^x, ifcBIIMSKttfflrJU^-^^ 
20 [0013] HftlfrfcB, ^^OWSUiCD^Xvx 

r>*^7 (nhj -8Mb 

2?R (NO z ) S/7>ft*3R (HCN) ^ 

(CH 4 ) x^U> (C 2 H* ) 

^-^c^T^x^jmi-r^ 
[0 0 14] c©J:5ftx**>^b£W:tf**flIi>* 
cttcjz^x. soG(D*jat*i»jt-r4c<fc*ir*sa 
30 nx 3 #z%m^tcm£*mtt~3x®m'?Za 

[ 0 0 1 5 3 H IB, NH 3 #*&C<££R I E^JSa&J: 

gK NH J 3tf^o-/*> j fb©**H* , r*. 

[OOieiNH^^Xvcptfe, N 2 ^^Xvi|5l^ 
M^f- (N) KIB, 3o©*Mf (H) 

40 &» % NH,*6HBE«:SBRa-T (N) *^D4citt 
&C» a CO/cfc, R I EtfilfT Lrfe, ^5Xvcp(CB 
g^MT (N) iOB, Ol5NH^NH 2 KXoyfH" 
^»#4tSC<b«:&4. HI (b) KtjVT J: 
S O G^ffi&c ^ * > nwec J: 5 8 «M #W* 3 tifcft 
fc, NH»WNH2#m Sffi«lSB%a«L«c^ 
Or, SOGJB©*CcA0iitfCi*i&<, SOGJ^ft 

[oo i 7] z<D<t5tj:mm(<c£t), soGm<omm^ 
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[0018] mm<D$h%:&No l tfAicj:'>xmf&2ti 

(N) t%m (O ©=*tt^«a**>«>r*i«Fiffl»«-r 
^©t n h 3 *xira«<«a#*aifli-r*c<!:3wr# 

[00 19] tfaWRT (N) *£tMt£»#**flil»4 
MB. ±»L/c<fc5K:, ■MMfr*X*i*««£©» 
H-COW5©IIIS^«:j:a3«fift|»±ur. w^M^ox 

B, NH 3 ttZtWt&tfZtvm&tfXX^WmZx-v 
*>yT4»^ #««©^#r*4«X (O 4© 
Sj£THCN*sSfl5Snri^^>y>Wt?fr4. CCD 

AD 3*1 4. 

[0 0 2 0 ] -77, Wnr©j»5HF<WH*^*»** 
/Bl»4C&fc#*.6ft4, "T&tofe, (CH* ) 

rtztezo'^j 4 >mmt&m*fz. x^u> cc 2 

WR3tf^ti4>CCffli**CiCcj:^T. SOG (K<t 
K) ^**4W^±<DiTOftOK:, T«<DWt8E£fi 

b. WiloiRW'CiSR* (O «i^*©g 
>y*mwfr*. £©<t£. KfbWR*r^*fc«r^=j 

[002 1 ] ±J4lfc^7^x 7 f >WSffttt l SO 
GJR©#&6-*\ LKD (low-K dielectric) ft£©H 

[0 0 2 2 ] 4 ft:, *JfflCD^X-7Xi;f>ysa 

b, ^»E««j6^y^j/>*a*wr«¥a»#sa© 

[oo23] /ci^tf, tji©> *^^«±H<Diett 
t^-$- z>tc#><nv i a :/^y*hu 

4*&£tc\ NH,^, N0 2 NCH^ftt'O 
^*StMt^8f*7* k ( C H * ) ft £©^9 7 

-f>*«^fc***fX, X^U> <C, H* ) ft£©*U 
7*>3RgS{fc**27*, y*y-;l^x*^-;Uft«!r© 

fti^x hvx^ic?&o-c, v i a*-^ks»*«! 
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ftJ:<»Jirr4t:i#S"C*4. *fc, EIS!B<tffiSUB4 
©IHOJIOWBCCAorB, VIA*^H>hU>H 

^x>^>mc<!:^r^a o C©*&«, f*1f-<> 

k J: < »*-r 4 c t #*m*c a 4 . 

[0 024] *»IH<D*<0«Oj»», WUCCOCiTB, 

0W»cft4fe©'C*4. 
10 [0 0 2 5] 

[*W©I«6©»1B] <*1H«»»>H2B, 

©7 7X7x^>y^ffl^r, 

->*fflt»r, rnt2/yn> (sio,) ©fe0jnxig2 

5Sx??>mii«:St. ccr, W h 

Jgi2 4B. JJU^ h2 1 <b. *IHU^*hr*4S 
OGI22i, T»U^hr*4J»™aai2 3i 
*6«4. 

[0 0 2 6] 02(a) KSW\fc5«:, 

«E±tC fc j!£2/im©Si0 2 lil2 5±&c\ «ffiS2KS 
20 jR2 3*3 0 0 nm* SOG22£70nm, JtlU^ 
X r 2 1 £3 0 0 nm©«S$Cj&fijU 83fc8^Cci;9 
ggO. 1 UmO^^->^Mt^> 0 COi^, 
T*CC*4«ftflD»S©»««'C*4K««2 3sW*4 
©r\ «3B»CC«R*6©SitBI»±S*i4. 

[0 0 2 7 ] 02 (b) &C7jr$-<fc5$C, ±11/^ 

Xh2U^^iir, WSOG2 2^7WP 
^*>07 7X7tx^>W 0 SOG2 2BC 
#>T»l,>©r\ BWB«©^*x>y«iaWESti, -hJlU 
^X>2 1 im;)W(DSOGv^^/^->«3 

30 na. 

[0 0 2 8 ] 3*=>CC, JJIU^ h*»*0te«, 02 

(c) It^f JC^K, NH 3 ^X^tP^^XVjCcfco 

MMSil^soG^^fc?&orx7f>n 
4 0 i*ox ^ f > ^iir^ ^Si+Sf ^i/^ 7* 

7X7, *4C*Ba*+**iB^^^^X^ia& 
0, ^SSS3RJK2 3©x^^>ycfJ5C % SOGiJW 
3aS3SR©HI"C SOG ^MiJt-r 4 4 1 > 5 MHB£ C ft 
l>. ^Ii2 3^, soga^->ccsjik:*&o 
rffi^icx >^>^t^c t#r*4. 

40 [0 0 2 9] SOG2 2*»*bfc», 02 

(d) tc^-ri^K:, mmm2 3^^iur, fc<t 

iHofcc ^/xk; is^x ^ ^>yr, 

r-e&4SiO z JH2 2 6C. i£tI0 . lUmfflfl^- 
[0 0 3 0 ] c<D<t^ft*ffitcj:0, i¥5 2Mm^cS^ 
ft4. 

[0 0 3 1 ] <»2lS»»«>a 1 HJB0SS-CB, S O 
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U SOGSffl«0S*«. SOG<fc^M^JRK<fcO[ffl 

[ 0 0 3 2 ] H 3 Jfc«aBlft»D— fC*5 L K D 
Oow-K dielectric) i&ffiSKSRBiOBWB^S^ 

8 $ i> o < $ fKDfflkm*m* l . m^<omx 

KRIE-C?ltL/<Wi4MU ^sn^i*>L< 
cfc o ttffi®£is*i&* or 9 u < 

[0 0 3 3] ST, 03 (a) tCTfrrJ^SC, THIB^ 
(CuKJR) ;WSfe3ft/cLKDB3 5_Bt\ ^F^i 

isxoimfiM&tmms 6*Jt«u se>cc v lkd3 2 

i»ffaEK3R«l3 3 4SaEK:i«RU, «±Jftcu^xh 
3 1£*t«T& 0 COI/^h3Ut LKD32i^ 

->5CJBfiS$ti/cU^^h3 l^^ilt, ^Jl^^ 

KD32iglI33i^^x^>yL 4 X h 
H3 3&tfrJ5§*r£V I A^£->£Bja"3"£ n 
[0 0 3 4] #CCC 03 (b) CC^i^iC, U^h 
3 14Ma«XCDR I E-CMUtT*, C(Dit, ?LG>Jg 
WCC»ffl*rsgSftK3 6 fc— «cci»*sn*. U^X b 
3lco^^tc, VI A^fiteJ:a £ LKD3 2± 
5C, mtctC&mi'ZsZ h3 7l:tiL, ?BU^h3 
7±5CSOG3 8*Jt»-f£. CO^lU^h3 7 

& Q ST. SOG3 8%3f5EOH^>^^->^ftlX 
C<DSOG*-?X?tUX. ^!U^h3 7 

CCD<b^, 02&C 

7i^>yfSCiCC<t-3t, SOGK^jffiSftfch 
U>^v*^£->£, ^lU^X h 3 7 CCt»g<fc< 
SS^-reCi^-Ctio C<D<h£, V I A*-;l/FtyC?E 
• Sh^iUW h 3 7 fc»»x^>^?tiS. 

[0 0 3 5] 03(c) CC7^"TJ:5K:, 
^^ti/c^Jtl^X h 3 7^7^^iirffiffll, ± 
3$<DLKD 3 2^7;^D^-^>S<D^t^x ? 
?>^l/TE8« ( h U>^) 3 9 4J&S-T4. 

[0 0 3 6 ] ««tc, 113 ( d ) tc^T£ 5 It, MR 
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(OJ RIEtC^ot, ^MU^h3 7i, hU> 
*3 9©JSaftD*Wa«*«3 3 i^r^Ciilt, 

T»5/>yt?tta<, BBR <O a ) R I E*fflC*4ffia 
»>a&«Ct <fc£Jn»G>LK D 3 2 ©^»*i»±-r* 

[0 0 3 7 ] B30WCtt* ^®KSRlBOJaWffl«c?L*a 

10 NH 3 £$t*;tfX:/^Xv£JBl>&0T*, LKD (Mfl: 
R) ^SOGi©Hlr|»J«**i:&c:<!:tt<, *ft9® 

[0 0 3 8 ] <*33aHB»>H4tt, MSHklO 

20 [0 0 3 9] 04m CumM&M#>&&tlttLKD 
14 5_htC, S i N. XteS i C(DX h 

14 3 4ML, *<D±tCLKD4 2*«»-r*. Cu 
iBiamffi*>6LKD(D*ffi*-COff3«, l&O. 8 Mm 

[0 0 4 0 ] $T14 (a) fC^ri^C, LKD 4 2 

« a U^X F 4 1 Ei^HUt^X bX$>-?X ^11/ 

30 X^Xv&Cj^r, V I Afr-)l<<DtcZb<DX.v?->? 
7X^Mt^. f t>t, U^b41*vx^il 
LKD42^7;btP*-Jj<>SO^rx75 : > 
^L/T, X h ^AI4 3&CliJj£T£V I A*-Jl/£Jfc|£ 

[0 04 1 ] 04 (b) JC^-Tcfc^CC, ffl.M (O 

a ) R I E &C J: 0 L^X b 4 1 ^Kt^c C£>0 2 R I 

Et, v i A*-^ojsastcKmrs^ h >^jf 4 3 & 

-WS^n^o l^X h4 1 CD^atC, V I A* 
-;H*iSM5 <fctf LKD 4 2 ±CC«ffc«C^JB h 4 7 
40 ^rtSU, h4 7±tc. SOG46^:tai- 

So CC0^au^h4 7«, hU>fl:MtS/cto 

^^X7*ffl^r, S0GfcMl^cH/>^/^- 

Sci^c.fc^T, coiE^^a-fex^fBSg, ^o. SO 
G4 6i^iU^ h47 t<Dmf$teMC'i : Ttj:*)Ct& 

xzz> 0 ^^5, c©igr, viA*-;W«^iu 
so [0 042] ;x^c, 04(c) CC^jVT cfc^tC, 
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LKD4 24&*3srftIXU bU>n&f$ut 
£ 0 CO<t£. ^JSU^X h4 7XOSOG4 64, |sj 
B#SC|££T&C<f:#^£5o LKD4 20JJPXW:, 

[0 043 ] 04(d) <fc *> (c, 

(O,) R I EtC^ri, ^JlU^Xb4 T^iit^o 
[0 0 4 4] CO^&CCcfc^Tfc, V I At hU>?± 

[0 045 ] <^4*ftBi>§5« > LKDiffil 

i b r ose# x )-?- t<omm wi* >«s* n h 34 

v-4fl!l>S<Dtt. 

[0 046 ] 135 (a) (tC^-?£5(<C, XSBL K 

D5 2±CC?gj3EL/fcU^ h 5 1 4bF?SOvX £ - 
>&CfflXU C©l/^h51^7X^ilt v 20 
utr-#>m<DtfX* y?>#tiCj:~iX. L K D 5 2 f c 

[0 04 7 ] iWC, 05 (b> CtTfrTcfcS&C, l/^h 
5 1«Stt, «|ft#i;^-4?l^*->5 8:bJ:tf 

lkd5 2±ec$£*rr* B 

[0 04 8] &*C, H5(c) CC^Tcfc^iC, #fe*y 
V-5 3XCC. LKD5 7?:Ml, U^*h5 643r 

X^ibr, LKD574j3PX-r^o 
[0 04 9] fif£fC, LKD5 74vXi?<hl*C, NH 30 
3 ^^x^Xv}cJ:0, ±95©»&# U ^- 5 3 

ibt, TSBOitfetf V 3fcV I A*-;U4fl5E£ 

D5 7, 5 2*s»Mt5C<btt4li. COjfr&fcJ:-* 

«CC«K<fc<»«**C£#r*4. tt*5. LKD5 7 

V I A*-;UOff^g&C, 7;l/tP*^>^77X 
[0 0 5 0 ] <»5HJ6J&«>ia6tt. LKDi^ffifM 

k^js ^ omm u ym&ommc n h 3 4-^& 

j&^J&S3ft/rfr«JB6 5XCC. S i N*/tttS i COX 

[005 1 ] 136 (a) CCSWJiSCC/LKDB 

2±&cuy* h 6 1 4&*U U^X h6 1 4V I AJg 50 
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tRCCA*-->yO, cn^rVX^iLT, LKD6 2 

[0 0 5 2] 06(b) tCTn-Ti^fC, 7^^t 

*Sl/^*h6 14Bfr£l/ &*SJjg£*)R6 6 4 
*~;t*D**jJ:tf L K D 6 2±te&*rrs. 

[0053] zhttc. me (c) ec^vrjcsfc:, 

KSM6 6_BcSOGJgi6 8iU^ h6 74IM&U 
U^X h 6 7&C h U>^^d?->^^LT*7X^<!: L 

xm^\ c©^"^->cc?&r?-csoG6 8*flpx-ra 0 

[0 054]ftf^ 06 <d) 6C*VTJ:5«:, SOG 

sector, j&ffiffigsaae 6$c b u>**>j:t>*v i a* 

0, SOG6 8^fi6 6im *$«fctfge*jBl6 6 
iLKD6 2t ORB „ *J{8t#£CSC£tt<, 

7X^A^>«?^6, 

[0 0 5 5] 9BR (O a > R I EKJ:»K V I 

A$^0g®C^^SiNt?diS iCi, SOG6 

©^rffi-cfe, hu>ftVl A*-;l/*i— #«cfflKJ:< 
[0 0 5 6 ] <*63a*»»>H7«, LKDiMS 

otC^, CuIE»7 4#«&i&SftfcLKD«7 5_h 

s*f&ffiK»JBI7 3 iLKD7 2^*«3nrtr^ 0 
[0 0 5 7 ] 0 7 (a) {C^riSCC, LKD7 

2±&CUi>Xh4^fcU BrS©'>'£->{CjjnXLT^ 

[0 0 5 8 ] 07(b) fc*nT<fc5CC % U^X h 

■7-CLKD7 2 4JJHXU 3l*iRlr>T % NH,^** 
AU LKD7 2&^X#±l,xmfGgU%MB7 3 4JJP 

x^£„ cnccj:o, cuiE«7 4«c»j»-rsv I A# 

[0 0 5 9 ] Jfcfc, 07(c) (c^TJ:^^, VIA* 
-JUrtiLKD7 2±CC^BUt>Xh7 74^b, ^ 
!U^h77±{CSOG764MtS. SOG76 
^^ilt, NH 3 ^WX7 7X7^!} > ^ 
»Ui/Xh7 7fChU>^^^->*^JSTSo COd: 
V I A*-^©^I L/i/X F 7 7 felftx 

[0 0 6 0 ] mmc^ 07(d) CC^T cfc 5 CC, 
^F7 7^^iU, LKD7 2£i£*£TUlJX 
U/cg, HBR(0,) RIECCJ:0, 7^^iU^ 
lU^X h 7 7**J<t^V I A*-;H*30^J1U^X h 7 
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